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Abstract: To assess the efficacy of maintenance chemotherapy in the management of unresectable locally advanced
pancreatic head adenocarcinoma (PHA) cancer after neoadjuvant chemotherapy and concurrent chemoradiation
therapy (CCRT). This study, a large-scale head-to-head propensity score matching (PSM) cohort study, employed
real-world data. PSM was used to evaluate the impact of maintenance chemotherapy on overall survival and cancer-
specific survival in patients with unresectable locally advanced PHA who underwent neoadjuvant chemotherapy and
CCRT. A total of 148 patients with locally advanced pancreatic head adenocarcinoma were included in the study
after PSM. These patients were equally divided into two groups, those receiving maintenance chemotherapy and
those who did not. Confounding factors were balanced between the groups. The adjusted hazard ratios for all-cause
mortality and cancer-specific mortality were 0.56 (95% Cl: 0.40-0.77; P = 0.0005) and 0.56 (95% CI: 0.40-0.78; P
=0.0007), respectively, in patients receiving maintenance chemotherapy compared to those who did not. Our large-
scale, real-world study demonstrates that maintenance chemotherapy may enhance survival outcomes for patients
with unresectable locally advanced pancreatic head adenocarcinoma who underwent neoadjuvant chemotherapy
and concurrent chemoradiation therapy.

Keywords: Maintenance chemotherapy, pancreatic head adenocarcinoma, unresectable locally advanced, neoad-
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Introduction [1]. Potential resectability at diagnosis for pan-
creatic cancer occurs in only 15% to 20% of all

In the United States, pancreatic cancer affects cases, often limited by vascular invasion [1, 2].

approximately 62,210 individuals each year,
with a high proportion resulting in fatalities [1].
Pancreatic cancer ranks fourth among causes
of cancer-related death in both men and women
in the United States. Adenocarcinomas, origi-
nating from the ductal epithelium, are the most
common type of pancreatic tumors, with 85%
of these tumors being locoregionally advanced

For non-metastatic pancreatic cancer, surgical
resection is the only available option. However,
at the time of diagnosis, 40% of patients pres-
ent with distant metastasis, while 30% to 40%
present with locally advanced, non-resectable
tumors [2]. The median survival duration for
patients diagnosed with unresectable, locally
advanced pancreatic cancer is limited to 8-12
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months, even when there is no presence of
metastasis. This highlights the imperative
requirement for the development of novel ther-
apeutic approaches to enhance survival rates
[31.

Presently, to the best of available information,
there is no standard treatment option for
patients suffering from unresectable locally
advanced pancreatic cancer. The available
treatments include neoadjuvant chemotherapy
followed by surgical intervention after down-
staging, chemotherapy as a standalone option,
neoadjuvant chemotherapy combined with con-
current chemoradiotherapy, and maintenance
chemotherapy [4-13]. Despite the presence of
various treatment options, the survival rate for
patients with unresectable locally advanced
pancreatic cancer remains inadequate. From a
radiation oncology viewpoint, a combination of
neoadjuvant chemotherapy followed by concur-
rent chemoradiotherapy may prove more effica-
cious than systemic therapy solely. An increas-
ing body of evidence supports the utilization of
advanced radiotherapy techniques, such as
intensity-modulated radiation therapy (IMRT)
and image-guided radiotherapy (IGRT), to miti-
gate radiation-associated toxicities [9, 12-15].
Available information suggests the absence of
a standard treatment for patients with unre-
sectable locally advanced pancreatic cancer.
The majority of studies examining the benefits
of concurrent chemoradiotherapy (CCRT) for
this condition have not employed a randomized
controlled trial (RCT) design, owing to the chal-
lenges in accumulating a substantial patient
population. The inclusion of concurrent chemo-
radiotherapy in the systemic treatment protocol
for these patients may only result in a marginal
improvement in survival, as stable or partial
responses to treatment and residual tumors
are commonly observed post-CCRT [9, 12-15].
Accordingly, in an effort to enhance patient
survival, maintenance chemotherapy is being
investigated as a therapeutic approach for
eliminating residual tumors post-CCRT in
patients suffering from unresectable locally
advanced pancreatic cancer [16-23]. The
metastasis rate in patients receiving neoadju-
vant chemotherapy followed by CCRT remains
high; maintenance chemotherapy may help
eliminate microscopic metastatic pancreatic
cancer cells. Thus, this therapy is often used
after initial chemotherapy to prevent cancer
recurrence [24]. Compared with the initial
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treatment regimen, maintenance chemothera-
py is typically administered in small doses and
over a long period; it is usually administered
orally (pill) or intravenously [17-23, 25-27].
Maintenance chemotherapy may be beneficial
for certain types of cancer, particularly those
that are likely to recur [16, 19-21]. Notably, the
benefits of maintenance chemotherapy may
vary depending on the cancer type and patient
population. In some cases, this therapy may
not confer any additional benefit compared
with the benefits of the initial treatment alone
and may even cause side effects that reduce
patients’ quality of life [22, 23].

Presently, the available information does not
indicate the existence of a standard treatment
for patients with unresectable locally advanced
pancreatic adenocarcinoma located within the
head of the gland. To date, only a limited num-
ber of large-scale clinical trials have been con-
ducted to assess the effectiveness of mainte-
nance chemotherapy, administered post-con-
current chemoradiotherapy utilizing advanced
radiotherapy techniques, in these patients.
This is a crucial area of investigation given that
over 60% of all pancreatic cancers occur in this
location. However, previous studies on the
application of maintenance chemotherapy for
pancreatic cancer often encompass patients
with metastatic disease, employ a diverse
range of chemotherapy regimens, and consider
various pancreatic locations, making it chal-
lenging to draw definitive conclusions regarding
the impact of maintenance chemotherapy on
the survival of patients with unresectable local-
ly advanced pancreatic head adenocarcinoma
(PHA) receiving neoadjuvant CCRT [3, 28-33].
In order to fill this deficiency in understanding,
we performed a large-scale cohort study th-
rough head-to-head propensity score matching
(PSM) analysis utilizing information obtained
from a practical database. The study aimed to
examine the impact of maintenance chemo-
therapy on the general survival and survival
specific to cancer of individuals with unresect-
able locally advanced PHA, who received neo-
adjuvant chemotherapy followed by CCRT.

Patients and methods
Study cohort

The data used in this cohort study was sourced
from the Taiwan Cancer Registry Database
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(TCRD). The study included patients who were
diagnosed with PHA between January 1, 2011
and December 31, 2018. The index date, used
as a reference point, was established as the
date of completion of CCRT for PHA. The follow-
up period was from the index date to Decem-
ber 31, 2020. The TCRD, maintained by the
Collaboration Center of Health Information
Application under the Taiwanese Ministry of
Health and Welfare, comprises comprehensive
cancer-related information for patients, includ-
ing clinical stage, treatment methodologies,
chemotherapy regimens, chemotherapy dos-
ages, cancer pathology, radiation modalities
and doses, and treatment protocols [34-36].
The study protocols underwent review and
received approval from the Institutional Re-
view Board of the Tzu-Chi Medical Foundation
(IRB109-015-B).

Selection and exclusion standards

The inclusion criteria for this study were:
patients with a minimum age of 18 years, a
diagnosis of PHA, and an unresectable clinical
stage (as categorized in the eighth edition of
the American Joint Committee on Cancer (AJCC)
staging system, ranging from IB to Ill) without
evidence of metastasis. PHA was defined as
adenocarcinoma tissue located in the pancre-
atic head and confirmed through pathological
examination. The determination of unresect-
ability of PHA was pancreatic head tumor per-
formed by professional general surgeons and
was defined as locally advanced pancreatic
cancer encasing more than 50% of the circum-
ference of the superior mesenteric or celiac
artery or causing occlusion of the superior mes-
enteric vein (SMV) or SMV-portal vein conflu-
ence, without the presence of suitable vessels
for reconstruction above and below the tumor.
The following were reasons for exclusion from
the study: prior history of cancer prior to PHA
diagnosis, missing data on sex, age less than
18 years, unclear staging information, missing
information on smoking status and alcohol con-
sumption, and non-adenocarcinoma histology.
Moreover, we have included a clear explanation
of the exclusion criteria and have also added
Supplementary Figure 1, which displays a flow-
chart of the study.

Standard CCRT for PHA was established as
gemcitabine-based chemotherapy in combina-
tion with radiation therapy, administered at a
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total dose of 50.4-61.2 Gy using the modern
techniques of IMRT and IGRT [9]. All patients
underwent neoadjuvant chemotherapy, adher-
ing to the FOLFIRINOX regimen, which consist-
ed of leucovorin calcium (folinic acid), fluoroura-
cil, irinotecan hydrochloride, and oxaliplatin [5].
This was followed by CCRT. All the participants
with a diagnosis of PHA in this study had an
Eastern Cooperative Oncology Group Perfor-
mance Status score of either O or 1. To elimi-
nate potential bias in evaluating the impact of
maintenance chemotherapy, patients who un-
derwent pancreaticoduodenectomy after CCRT
were excluded. The Charlson Comorbidity Index
(CCl) was employed to assess the prevalence
of comorbidities [37-39]. In our analysis, only
comorbidities observed within six months prior
to the index date were considered. The diagno-
ses recorded in the database were coded and
classified based on the International Classi-
fication of Diseases, Ninth Revision, Clinical
Modification (ICD-9-CM) or ICD-10-CM, either
at the time of initial admission or if a code was
repeated more than twice during outpatient
visits.

Maintenance chemotherapy

Maintenance chemotherapy was defined as the
administration of the FOLFIRINOX regimen in
patients with PHA after CCRT [3]. The lack of
clear and definitive treatments for unresect-
able locally advanced PHA that receive neoad-
juvant chemotherapy followed by CCRT makes
the selection of maintenance chemotherapy
challenging. Therefore, the choice of mainte-
nance chemotherapy or regimens was made by
the treating healthcare team based on various
factors, including the patient’s overall health
status, cancer stage, and tolerance to chemo-
therapy. In this study, the number of sessions
for maintenance chemotherapy was set at least
6 cycles over 6 months [3]. The maintenance
chemotherapy group serves as the case group,
while the no maintenance chemotherapy group,
which underwent neoadjuvant chemotherapy
followed by CCRT, is considered the control

group.
PSM
To account for the influence of potential con-

founding factors, Propensity Score Matching
(PSM) was conducted for the following con-
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founders: age, sex, body mass index (BMI), year
of diagnosis, AJCC clinical stage, smoking
status, alcohol consumption, and Charlson
Comorbidity Index (CCl) scores (as shown in
Table 1). PSM was implemented using the
greedy matching method at a 1:1 ratio with a
caliper width of 0.2 [40]. Following PSM,
patients were divided into two groups based on
the receipt of maintenance chemotherapy:
Group 1 comprised of patients who did not
receive the therapy, while Group 2 comprised
of those who did.

The outcome measures evaluated in the study

In this study, all-cause mortality and cancer-
specific mortality served as the primary and
secondary outcomes, respectively, among the
patient population matched through the pro-
pensity score method.

Statistical examination

The Kaplan-Meier Method was employed to
determine the cumulative incidence of all-
cause and cancer-specific mortality in both
Groups 1 and 2. Differences between the two
groups were analyzed using the log-rank test.
Univariate and multivariate Cox regression
analyses were performed to calculate crude
and adjusted hazard ratios (HRs) with 95% con-
fidence intervals (Cls) for all-cause and can-
cer-specific mortality. The presentation of con-
tinuous variables is in the form of mean * stan-
dard deviation, while categorical variables are
reported as number and percentage. The data
analysis was performed using SAS (version
9.4), and a two-tailed P-value less than 0.05
was considered statistically significant.

Results
Clinicopathological characteristics

In this study, 196 patients with locally advanced
inoperable PHA who received neoadjuvant che-
motherapy followed by CCRT were analyzed.
The study population was divided into two
groups, 115 patients in Group 1 and 81
patients in Group 2, based on receipt of main-
tenance chemotherapy. Propensity score mat-
ching (PSM) was performed to adjust for poten-
tial confounders, resulting in the inclusion of 74
patients in each group in the analysis. The
baseline characteristics of the two groups
before and after PSM are summarized in Table
1. Following PSM, the two groups demonstrat-
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ed no significant differences in confounding
factors, including age, sex, BMI, year of diagno-
sis, AJCC clinical stage, smoking status, alco-
hol consumption, and CCl scores. The median
follow-up duration post index date was 2.02
years. The all-cause mortality rates were 98.6%
in Group 1 and 89.2% in Group 2 (P < 0.0001).
Cancer-specific mortality rates were 96.0% in
Group 1 and 86.5% in Group 2 (P = 0.0421).

All-cause mortality

In this study, the effect of maintenance chemo-
therapy on all-cause mortality was analyzed in
a cohort of 196 patients with unresectable
locally advanced PHA who received neoadju-
vant chemotherapy followed by CCRT. After pro-
pensity score matching (PSM), the study popu-
lation comprised of 74 patients in each group
(Group 1 and Group 2). Results showed that
maintenance chemotherapy was a significant
predictor of all-cause mortality. The adjusted
hazard ratio (95% CI) for all-cause mortality
was 0.56 (0.40-0.77; P = 0.0005) in Group 2
compared to Group 1.

Cancer-specific mortality

Maintenance chemotherapy was found to be a
crucial independent predictor of cancer-specif-
ic mortality in our cohort. After PSM, the aHR
(95% ClI) for cancer-specific mortality in Group
2 was 0.56 (0.40-0.78; P = 0.0007) compared
to Group 1.

Kaplan-Meier survival curves

The comparison of the two groups was carried
out with regards to the survival rates, encom-
passing both overall survival and cancer-specif-
ic survival. Results showed that Group 2 had
significantly higher 2-year overall survival rates
(20.22%) in comparison to Group 1 (9.88%)
with a significant P-value of < 0.0001 (refer to
Figure 1). Additionally, the 2-year cancer-specif-
ic survival rates of Group 2 (27.33%) were also
significantly higher than those of Group 1
(12.74%), with a significant P-value of < 0.0001
(refer to Figure 2). Thus, maintenance chemo-
therapy improved the survival outcomes in our
cohort.

Discussion

Maintenance chemotherapy is often used after
initial chemotherapy to prevent cancer recur-
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Table 1. Characteristics of patients receiving maintenance chemotherapy and those not receiving it after neoadjuvant chemotherapy followed by
concurrent chemoradiation therapy

Before Propensity Score Matching After Propensity Score Matching
Patients Not Receiving Patients Receiving Patients Not Receiving Patients Receiving
Characteristics Maintenance Maintenance Maintenance Maintenance
Chemotherapy (N = 115) Chemotherapy (N = 81) Pvalue Chemotherapy (N = 74) Chemotherapy (N = 74) Pvalue
n % n % n % n %
Age (years), mean + SD 62.89 + 10.94 62.94 + 8.06 0.9714 62.13 £ 8.27 62.97 £ 8.27 0.9986
Age (years), median (IQR: Q1-Q3) 62.00 (56.00-71.00) 63.00 (59.00-69.00) 0.8072 62.15 (57.00-70.00) 62.50 (57.00-70.00) 0.9942
Age groups (years) 0.0908 0.6425
<50 13 11.3 5 6.2 7 9.5 5 6.8
51-60 39 33.9 23 28.4 21 28.4 22 29.7
61-70 33 28.7 37 45.7 25 33.8 31 41.9
>70 30 26.1 16 19.8 21 28.4 16 21.6
Sex 0.599 0.869
Female 51 44.4 39 48.2 34 46.0 33 44.6
Male 64 55.7 42 51.9 40 54.1 41 55.4
Body mass index (kg/m?) 0.0221 0.5753
<18.5 9 7.8 0 0. 0 0.0% 0 0.0%
18.5-23 68 59.1 53 65.4 51 68.9% 50 67.6%
24-26 22 19.1 23 28. 18 24.3% 19 25.7%
>27 16 13.9 5 6.2 5 6.8% 5 6.8%
Years of diagnosis 0.4487 0.8582
2011-2013 40 34.8 24 29.6 23 311 22 29.7
2014-2018 75 65.2 57 70.4 51 68.9 52 70.3
American Joint Committee on Cancer clinical stage 0.8589 0.9999
1B 4 35 3 3.7 3 4.1 3 4.1
1A 13 11.3 8 9.9 7 9.5 7 9.5
1B 47 40.9 38 46.9 36 48.7 36 48.7
1] 51 44.4 32 39.5 28 37.8 28 37.8
Smoking status 0.1493 0.8543
No 74 64.4 60 74.1 54 73.0 53 71.6
Yes 41 35.7 21 25.9 20 27.0 21 28.4
Alcohol consumption 0.3814 0.9999
No 90 78.3 59 72.8 55 74.3 55 74.3
Yes 25 21.7 22 27.2 19 25.7 19 25.7
CCl scores
Mean (SD) 1.03+1.23 0.99+1.29 0.3237 1.03+1.31 1.03+1.30 0.8331
Median (IQR: Q1-Q3) 0.00 (0.00-2.00) 0.00 (0.00-2.00) 0.2783 0.00 (0.00-2.00) 0.00 (0.00-2.00) 0.7096
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Number of patients with different CCl scores 0.5918 0.9999
0 58 50.4 44 54.3 39 52.7 39 52.7
>1 57 49.6 37 45.7 35 47.3 35 47.3
Comorbidities
Congestive heart failure 7 6.1 5 6.2 0.0995 5 6.8 5 6.8 0.9999
Dementia 0 0.0 0 0.0 0.9999 0 0.0 0 0.0 0.9999
Chronic pulmonary disease 19 16.5 10 12.4 0.4175 15 20.3 10 13.5 0.2727
Rheumatic disease 3 2.6 0 0.0 0.1430 3 4.1 0 0.0 0.0801
Liver disease 33 28.7 26 32.1 0.6090 25 33.8 24 324 0.8613
Diabetes with complications 10 8.7 5 6.2 0.5130 8 10.8 5 6.8 0.3836
Hemiplegia and paraplegia 0 0.0 0 0.0 0.9999 0 0.0 0 0.0 0.9999
Renal disease 8 7.0 3 3.7 0.3299 6 8.1 3 4.1 0.3021
Acquired immunodeficiency syndrome 0 0.0 0 0.0 0.9999 0 0.0 0 0.0 0.9999
Outcomes
All-cause mortality 0.0702 < 0.0001
No 5 4.4 9 111 1 1.4 8 10.8
Yes 110 95.7 72 88.9 73 98.6 66 89.2
Cancer-specific mortality 0.0737 0.0421
No 7 6.1 11 13.6 3 4.1 10 13.5
Yes 108 93.9 70 86.4 71 96.0 64 86.5

Abbreviations: CCI, Charlson comorbidity index; SD, standard deviation; IQR, interquartile range.
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Figure 1. Kaplan-Meier overall survival curves for patients receiving main-
tenance chemotherapy and those not receiving it after neoadjuvant chemo-
therapy followed by concurrent chemoradiation therapy.
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Figure 2. Kaplan-Meier cancer-specific survival curves for patients receiv-
ing maintenance chemotherapy and those not receiving it after neoadjuvant
chemotherapy followed by concurrent chemoradiation therapy.

initial treatment. Maintenan-
ce chemotherapy has been
demonstrated to be effective
for some cancers [16, 19-21].
However, its use in pancreatic
cancer, particularly for unre-
sectable PHA without metas-
tasis after CCRT, has not
been widely studied. Standard
treatment options for unre-
sectable locally advanced
PHA are inconsistent [4-13].
Resulting in poor survival ra-
tes. Further studies are nec-
essary to improve survival
outcomes in these patients.
Neoadjuvant chemotherapy
followed by CCRT may ensure
higher rates of survival than
systemic treatment alone [9,
12-15]. The majority of re-
search on maintenance che-
motherapy for pancreatic can-
cer has been centered on its
impact on metastasis and
various anatomical regions
within the gland, including
the head, body, and tail [3,
28-33]. In distinction, the fo-
cus of our study was exclusi-
vely on pancreatic adenocar-
cinoma located in the head of
the pancreas. Our study, to
the best of our knowledge, is
the most extensive study uti-
lizing Propensity Score Mat-
ching (PSM) to assess the sur-
vival outcomes of patients
with unresectable PHA who
received standard CCRT, and
the administration of mainte-
nance chemotherapy was
comparatively more consis-
tent in our study compared to
other studies [3, 28-33]. Our
findings suggest that mainte-
nance chemotherapy admin-
istered according to the FO-
LFIRINOX regimen improves
the survival rate of these
patients (Tables 2 and 3).

rence [16-23]. It involves the use of chemother- The use of modern radiotherapy techniques
apy drugs to eradicate cancer cells that may in the administration of CCRT has been sug-
not have been completely eliminated during the gested to result in improved survival outcomes
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Table 2. Cox proportional hazards regression model for all-cause mortality in propensity score-
matched patients with unresectable locally advanced pancreatic head adenocarcinoma who received
neoadjuvant chemotherapy followed by concurrent chemoradiation therapy

Characteristics

Crude HR (95% Cl) Pvalue Adjusted HR" (95% Cl) P value

Maintenance chemotherapy (reference, no)
Yes

Age groups (reference, 18-50 years)
51-60
61-70
>70

Sex (reference, female)
Male

Body mass index (reference, < 18.5 kg/m?)
18.5-23
24-26
>27

Years of diagnosis (reference, 2011-2013)
2014-2018

American Joint Committee on Cancer clinical stage (reference, stage IB)

1A
1B
11l

Smoking status (reference, no)
Yes

Alcohol consumption (reference, no)
Yes

CCl score (reference, CCl score = 0)
>1

0.52(0.39-0.71)  <0.0001 0.56 (0.40-0.77) 0.0005
0.92 (0.54-1.57)  0.7593 0.98 (0.54-1.75) 0.9350
0.69 (0.41-1.17)  0.1736 0.79 (0.44-1.41) 0.4230

1.04 (0.6-1.8) 0.9029 1.00 (0.56-1.78) 0.9861
0.98(0.73-1.31)  0.8965 0.93 (0.63-1.36) 0.6914
1.21(0.632.31)  0.5702 1.57 (0.78-3.15) 0.2049
1.08(0.54-216)  0.8289 1.42 (0.68-2.96) 0.3445
1.66(0.76-3.63)  0.2077 1.79 (0.79-4.04) 0.1641
0.95 (0.7-1.29) 0.7344 0.97 (0.71-1.34) 0.8642
0.93(0.39-2.2) 0.8661 0.89 (0.35-2.24) 0.8028
0.87 (0.4-1.89) 0.7253 0.91 (0.4-2.06) 0.8154
0.99 (0.46-2.15)  0.9823 0.97 (0.43-2.19) 0.9404
1.11(0.81-1.52)  0.5016 1.13 (0.74-1.72) 0.5779
1.02(0.63-1.35)  0.6644 1.01(0.47-1.78) 0.7898
1.14 (0.81-1.6) 0.4424 0.95 (0.64-1.42) 0.7999

Abbreviations: HR, hazard ratio; Cl, confidence interval; aHR, adjusted hazard ratio; CCI, Charlson comorbidity index. “The model was adjusted for all covariates presented

in Table 2.

for patients with locally advanced PHA com-
pared to systemic treatment alone [9, 12-15].
Nevertheless, despite the implementation of
CCRT, the survival rate of individuals with
unresectable PHA remains unsatisfactory [9,
12-15]. Many patients who receive CCRT do not
exhibit an apparent tumor response, although
the overall survival may be increased [9, 12-15].
The enhancement in survival observed in some
cases may be attributed to the slowing of
the growth of pancreatic cancer cells subjected
to radiation therapy. The residual pancreatic
cancer cells present after CCRT may be target-
ed by maintenance chemotherapy. Thus, main-
tenance chemotherapy may improve both over-
all survival and cancer-specific survival. Limited
observational studies, employing propensity
score matching to mimic a RCT, have been per-
formed on this subject. Moreover, most studies
on maintenance chemotherapy for pancreatic
cancer have focused on metastatic pancreatic
cancer rather than locally advanced PHA [3,
28-33]. The benefits of maintenance chemo-
therapy on survival outcomes among patients
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with unresectable locally advanced PHA were
observed to persist after PSM analysis. This
suggests that the therapy may be advanta-
geous, particularly for individuals with non-met-
astatic PHA. To establish the validity of these
findings, well-designed RCTs should be con-
ducted in the future. The results of the current
study may serve as a benchmark for future
RCTs.

The primary strength of our study lies in its
specificity in focusing on unresectable locally
advanced pancreatic adenocarcinoma located
in the head of the pancreas, as opposed to can-
cers situated at various sites in the pancreas,
multiple types of pancreatic cancer, and meta-
static pancreatic cancer. This specificity has
enabled us to produce accurate and pertinent
results. This is the first study utilizing PSM to
examine the impact of maintenance chemo-
therapy on the survival of patients with unre-
sectable PHA who received neoadjuvant che-
motherapy and CCRT. Our findings underscore
the significance of exploring novel therapies to
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Table 3. Cox proportional hazards regression model for cancer-specific mortality in propensity score-
matched patients with unresectable locally advanced pancreatic head adenocarcinoma who received
neoadjuvant chemotherapy followed by concurrent chemoradiation therapy

Characteristics

Crude HR Adjusted HR”
P value

(95% Cl) ©5%cl) Fvale

Maintenance chemotherapy (reference, no)
Yes

Age groups (reference, 18-50 years)
51-60
61-70
>70

Sex (reference, female)
Male

Body mass index (reference, < 18.5 kg/m?)
18.5-23
24-26
>27

Years of diagnosis (reference, 2011-2013)
2014-2018

0.52 (0.38-0.71) <0.0001 0.56 (0.40-0.78) 0.0007
0.92 (0.54-1.57) 0.7618 0.97 (0.54-1.74) 0.9087
0.66(0.39-1.12) 0.1241 0.74(0.41-1.33) 0.3177
1.01(0.58-1.76) 0.9670 0.96 (0.54-1.73) 0.8987
0.96 (0.72-1.29) 0.8059 0.90 (0.61-1.33) 0.5889
1.17 (0.61-2.23) 0.6418 1.56 (0.77-3.15) 0.2125
1.08 (0.54-2.16) 0.8291 1.46(0.7-3.05) 0.3137

1.66 (0.76-3.64) 0.2069 1.80 (0.79-4.09) 0.1589

0.94 (0.69-1.28) 0.6991 0.97 (0.7-1.34) 0.8466

American Joint Committee on Cancer clinical stage (reference, stage 1B)

IA
1B
11l

Smoking status (reference, no)
Yes

Alcohol consumption (reference, no)
Yes

CCl score (reference, CCl score = 0)
>1

0.93(0.39-2.21) 0.8743 0.88(0.35-2.21) 0.7800
0.84 (0.39-1.83) 0.6609 0.86 (0.38-1.97) 0.7242
0.98 (0.45-2.13) 0.9616 0.94 (0.42-2.13) 0.8849
1.12(0.82-1.54) 0.4751 1.12(0.73-1.72) 0.5908

0.88(0.62-1.25) 0.4795 0.84(0.52-1.36) 0.4850

1.16 (0.86-1.55) 0.3392 1.05 (0.76-1.45) 0.7672

Abbreviations: HR, hazard ratio; Cl, confidence interval; aHR, adjusted hazard ratio; CCl, Charlson comorbidity index. “The model was adjusted for

all covariates presented in Table 2.

enhance the survival rate of patients with unre-
sectable PHA who received neoadjuvant che-
motherapy and CCRT.

The present study is subject to certain limita-
tions. First, an evaluation of the toxicity of
the treatments was not performed, which may
have impacted treatment-related mortality and
potentially influenced the estimates. If the addi-
tion of maintenance chemotherapy is accom-
panied by increased treatment-related toxicity,
the overall survival will decrease. In this case,
the effects of maintenance chemotherapy on
patient survival might be underestimated, but
our conclusions would not be overturned.
Second, the study population consisted solely
of Asian patients; thus, the generalizability of
our findings to other ethnic groups remains
unclear. Third, the patients’ comorbidities were
diagnosed as per ICD9-CM or ICD-10-CM
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codes, whose accuracy could not be confirmed.
However, the TCRD verifies the accuracy of
diagnoses through chart reviews and patient
interviews; hospitals with discrepant records
and those engaging in malpractice may face
penalties. Finally, although the possibility of
selection bias, which includes potential biases
in patient selection or unmeasured confound-
ing variables, cannot be ignored in this study,
the effects of confounding variables were
accounted for using PSM. Patients with similar
levels of physical activity, as indicated by their
Performance Status, were carefully selected to
minimize the impact of confounding factors.
Nonetheless, to determine the efficacy of main-
tenance chemotherapy in this patient popula-
tion with certainty, large-scale randomized con-
trolled trials that involve appropriate patient
selection and treatment protocols are neces-
sary.

Am J Cancer Res 2024;14(5):2313-2325
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Conclusions

Maintenance chemotherapy utilizing the FO-
LFIRINOX regimen appears to enhance the sur-
vival rate of patients with unresectable lo-
cally advanced PHA who received neoadjuvant
chemotherapy followed by CCRT. However, fur-
ther investigations are necessary to compre-
hend the full potential benefits and drawbacks
of this therapeutic option for this patient popu-
lation. In the future, large-scale RCTs should
be conducted to confirm and extend our
findings.
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>18 years who had unrectable pancreatic cancer receiving neoadjuvant chemotherapy
followed by standard CCRT between January 1, 2011 and December 31, 2018 (N = 649)

. Exclusion Criteria

1) Prior history of cancer prior to pancreatic diagnosis (N = 79)

2) Missing dataon sex (N = 33) ‘
S — | 3) Unclear staging information (N = 203)

4) Missing information on smoking status and alcohol

' consumption (N = 122)

5) Non-adenocarcinoma histology (N = 16)

Unrectable pancreatic head adenocarcinoma receiving neoadjuvant chemotherapy
followed by standard CCRT (N = 196)

Propensity score matching was performed at a 1:1 ratio to adjust for potential confounders,
including age, sex, body mass index, year of diagnosis, AJCC clinical stage, smoking status,
alcohol consumption, and Charlson Comorbidity Index scores

Case Group Comparison Group

Maintenance Chemotherapy (N = 74) No Maintenance Chemotherapy (N = 74)

[ ——————

Supplementary Figure 1. Study flow-chart.



